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Amendments to the Claims : 

Cancel claims 1 -5, amend claims 6, 1 2-1 3, 1 7, 1 9-2 1 , 30, 3 1 , 33-34 and 35, and add new claims 
36-39. This listing of claims will replace all prior versions and listings of the claims in the application. 

Claims 1-5 (Cancelled). 

6. (Currently Amended) A spectral resolving system comprising: 
an entrance slit structure having an entrance slit extending in a first direction for receiving a beam 
of light having a photon flux within a predetermined spectral pass band; 
a beam shearing system including: 

a beam splitter ™ th. crftr.eofanrism that is aligned at an angle to the first direction so 

that the received beam of light is split into two separate beams; 

,n air aa P adjacent the surface of the p r ^m on which the beam splitter is located j 
a reflective subsystem having a plurality of reflective surfaces defining separate light 
paths of equal optical path length for the two separate beams, the reflective surfaces arranged such that 
when the two beams emerge from the beam shearing system they contain more than 50 percent of the 
photon flux and the chief rays of the two separate beams are substantially parallel to each other; and 

wWin the angle at w hich the beam splitt er is aliped is less than the critical angle above 
which total internal reflection of * portion of the beam of light occurs; and 

an optical system configured to recombine the two separate beams of light emerging from the 
beam shearing system onto an exit pupil. 

7. (Previously Amended) The spectral resolving system of claim 6 wherein the optical 
system is also configured to recombine the separate beams of light emerging from the beam shearing 
system to create an image substantially perpendicular to the exit pupil plane. 

8. (Previously Amended) The spectral resolving system of claim 7 wherein: 
the optical system has an optical axis; 
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the exit pupil is located in one of the group consisting of a tangential plane and a sagittal plane 

relative to the beam shearing system; 

the image is located in the other of the group consisting of a tangential plane and a sagittal plane 

relative to the beam shearing system; and 

the exit pupil and the image are located at substantially the same position along the optical axis. 

9. (Previously Amended) The spectral resolving system of claim 6 wherein the optical 
system is telecentric in object space, where the object of the optical system is the entrance slit. 

<S wherein the optical 

10. (Previously Amended) l tie specirai icsuivms - - 

system is anamorphic. 

1 1 . (Previously Amended) The spectral resolving system of claim 6 wherein the optical 
system cancels aberrations when it recombines the two beams of light that emerge from the beam 
shearing system. 

12. (Currently Amended) A static interferometer comprising: 

fore-optics having a chief rav and a a***y,*m*rie pupil thati^s ymmetric relative to the chief 
ray and configured to collect light and focus it into a beam; 
a spectral resolving system comprising: 

an entrance slit structure having an entrance slit extending in a first direction for receiving 

a beam of light; 

a beam shearing system including: 

a beam splitter aligned at an angle to the first direction configured to split the 

received beam of light into two separate beams; 

a reflective subsystem having a plurality of reflective surfaces defining separate 
light paths of equal optical path length for the two separate beams, the reflective surfaces arranged such 
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,„a, when .he two beam, emerge the chief rays of .he .wo separa.e beams are subs.an.ia.ly parallel .o 

each other; and 

an optical system configured to recombine the two separate beams of light emerging from 
the beam shearing system onto an exit pupil. 

1 3 (Currently Amended) A static interferometer comprising: 

fc^pfel^ 
configured to collect light aH f™™ it into a beam; 
a s pectral resolving system comprising: 

„.4. a:„„ ;„ n firct rl.rprtinn for rec eiving 

an entrance slit structure having an entran ce sin c* ■ r. ■>. ■ m .» » 

aheamof light; 

c hpam shearing system including: 

a s plitter ali^ * an an.le to the first diigc^am^^ 

received beam of light into two separate beams; 

ar^^^ nf reflective surfaces defining separate 

i^MoM^^ 
t^hentheM^ 

each other; and 

„ „ p ,;.,l rnnfaured - ™ «°T«r beams nf liPh. emengm from 

.„ ^rin. .v r- — " a ^- j. -uxfu- m^ in Ha^MM** 

comprioing a detector located at the exit pupil. 

14. (Previously Amended) The static interferometer in claim 13 wherein the detector is 
configured to record pixels of incident radiation intensity. 

1 5 . (Previously Amended) The static interferometer in claim 14 further comprising: 
data processing system connected to the detector; and 
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wherein the data processing system performs Fast Fourier Transforms on the digitized 
measurements to obtain the spectral composition of the incident radiation. 

16. (Previously Amended) The static interferometer in claim 14 further comprising: 
a data processing system connected to the detector; and 

wherein the data processing system convolves the measurements with filters to detect the 
presence or absence in the spectrum of the incident radiation of frequencies of radiation characteristically 
emitted or absorbed by particular substances. 

17. (Currently Amended) The static interferometer in claim 4313, wherein the two beams of 
light are recombined to form a single sided interferogram at the exit pupil. 

18. (Previously Amended) The static interferometer in claim 17 wherein the reflective 
surfaces of the reflective subsystem are configured such that when the two beams emerge from the beam 
shearing system they contain more than 50 percent of the photon flux of the received beam of light. 

19. (Currently Amended) The static interferometer in claim 4513, wherein the chief ray of 
light collected by the fore-optics is substantially to one side of the optical axis of the beam formed by 
the fore-optics. 

20. (Currently Amended) The static interferometer in claim 4513, wherein the fore-optics are 
telecentric. 

2 1 . (Currently Amended) The static interferometer of claim 42-13^ wherein the optical system 
also focuses the separate beams of light emerging from the beam shearing system to create an image. 

22. (Previously Amended) The static interferometer of claim 21 wherein: 
the optical system has an optical axis; 
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the exit pupil is located in one of the group consisting of a tangential plane and a sagittal plane 

relative to the beam shearing system; 

the image is located in the other of the group consisting of a tangential plane and a sagittal plane 

relative to the beam shearing system; and 

the exit pupil and the image are located at substantially the same position along the optical axis. 

23. (Original) A beam shearing system comprising: 

an entrance slit structure having an entrance slit extending in a first direction for receiving a beam 
of light having a photon flux within a predetermined spectral pass band; 

a beam splitter aligned at an angle to the first direction so that the received beam of light is split 

into two separate beams; 

a reflective subsystem having a plurality of reflective surfaces defining separate light paths of 
equal optical path length for the two separate beams, the reflective surfaces arranged such that one of the 
separate beams undergoes one reflection and the other of the separate beams undergoes three reflections 
and that when the two beams emerge from the beam shearing system they contain more than 50 percent 
of the said photon flux. 

24. (Previously Amended) A static interferometer comprising: 

fore-optics for collecting light and collimating into a beam, the fore-optics possessing an exit 

pupil; 

a beam shearing system comprising: 

an entrance slit structure having an entrance slit extending in a first direction for receiving 
a beam of light having a photon flux within a predetermined spectral pass band; 
a beam shearing system comprising: 

a beam splitter aligned at an angle to the first direction so that the received beam of light 

is split into two separate beams; 

a reflective subsystem having a plurality of reflective surfaces defining separate light 
paths of equal optical path length for the two separate beams, the reflective surfaces arranged such that 
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one of the separate beams undergoes one reflection and the other of the separate beams undergoes three 
reflections and that when the two beams emerge from the beam shearing system they contain more than 
50 percent of the said photon flux; and 

a detector located at said exit pupil where the two beams emerging from the beam shearing 

system converge. 

25. (Previously Amended) The static interferometer in claim 24 wherein the detector 
comprises a detector array, read out electronics and a data processing system. 

26. (Previously Amended) i ne siauc iinciiciuin^i ..i v.^— — 

the detector array records the intensity of the radiation incident on its pixels; 

the read out electronics digitizes the intensity measurements made by the detector array and 
transfers them to the data processing system; and 

the data processing system manipulates the digitized measurements to obtain information about 

the spectrum of the incident radiation. 

27. (Previously Amended) The static interferometer in claim 26 wherein the data processing 
system performs Fast Fourier Transforms on the digitized measurements to obtain the spectral 
composition of the incident radiation. 

28. (Previously Amended) The static interferometer in claim 27 wherein the data processing 
system convolves the digitized measurements with digital filters to detect the presence or absence in the 
spectrum of the incident radiation of frequencies of radiation characteristically emitted or absorbed by 
particular substances. 

29. (Original) The static interferometer in claim 24 which further comprises: 
an anamorphic optical system possessing an optical axis; 

the exit pupil being perpendicular to the optical axis; 
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the optical system focusing the two beams emerging from the beam shearing system to create an 
image; and 

the image being perpendicular to the exit pupil and perpendicular to the optical axis. 

30. (Currently Amended) The beam shearing system of claim $ 23 , wherein an air gap exists 
between the beam splitter and one of the bodies. 

3 1 . (Currently Amended) The static interferometer of claim 4513, wherein the fore-optics 
have an asymmetric pupil and are telecentric in image space. 

32. (Previously Added) The static interferometer of claim 30, wherein the fore-optics are 
constructed using a single lens, two or more lenses, a configuration of mirrors or catadioptric systems. 

33. (Currently Amended) A beam shearing system for shearing an incident beam of light 
having a chief ray, comprising: 

a first prism possessing a first surface acting as a beam splitter; 

a second prism positioned to create an air gap between the second prism and the first surface; 

wherein the first and second prisms are positioned such that the incident beam of light is incident 
on the first surface at an angle that substantially prevents total internal reflection; 

wherein the incident beam of light is split by the beam splitter into two separate beams of light 
that emerge from the beam shearing system; and 

wherein the two beams of light are substantially parallel when they emerge from the beam 
shearing system and contain more than 50% of the incident light. 

34. (Currently Amended) A beam sheari n g system for shearing an incident beam of light 

having a chief ray, comprising: 

a first prism possessing a surface act ing as a beam splitter; 

a sprond prism positioned to create a n air gap between the second prism and the surface; 
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„,w~n tvw. fir* and second prism* ™ positioned such that the incident beam of light is incident 
on the surface at an .tide that sub stantially prevents total internal reflection; 

the incident beam of H»nt is s plit hv the beam splitter into two separate beams of l ight 

that emerge from the beam shearing system: and 

..^n thP two beams of lig ht are substantially parallel when they emerge from the beam 
shearing system and contain mo re than 50% of the incident light; and 

Th e bea m sh e aring syrt o m of claim 33 , wherein both the beams of light emerging from the beam 
shearing system include infrared radiation. 



dent beam of light 

35. (Currently Amended) a Beam sn e aiuiu. aya^m o..^...--, » . — 

having a ch ief rav , comprising: 

a first prism possessing a surf ace acting as abeam splitter; 

o ^.nH prism positioned to rrrate an air gap between the second prism and the surface; 

the first and second prisma ™ positioned such that the incident beam of light is incident 
on the surface at an angle that s nhstantialW prevents total internal reflection; 

^ the incident beam of li»ht is s plit by the beam splitter into two separate beams of light 

that emerge from the beam shearin g system; and 

w w™ the two beams of li ght are substantially parallel when they emerge from the beam 
shearing system and contain more than 50% "f the incident light: and 

The beam shearing oyatom of claim 11 , wherein both the beams of light emerging from the beam 
shearing system include ultraviolet radiation. 

36. (New) The beam shearing system in claim 23 wherein the two beams emerging from the 
beam sheanng system contain substantially all of the light entering the system through the entrance slit. 

37. (New) The beam shearing system in claim 23 wherein the two light paths defined by the 
reflective subsystem cause the wave fronts of the two separate beams to remain substantially in phase 
relative to one another when the beams emerge from the beam shearing system. 
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38. (New) The beam shearing system in claim 23 wherein the plurality of reflective surfaces 
are further arranged so that the separate beams of light are of substantially equal intensity, when they 
emerge from the beam shearing system. 

39. (New) The beam shearing system in claim 23 wherein: 

the reflective subsystem comprises a plurality of bodies with a beam splitter therebetween; and 
the entrance and exit surfaces of the plurality of bodies are substantially perpendicular to the 
chief ray of the received beam of light. 
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